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The Era of Observational Cosmology

Observations show that the cosmos is dominated by a mysterious
“Dark Energy” that drives the accelerated expansion of the
universe. The properties of Dark Energy can be expressed in
terms of its Equation of State as a function of redshift:

w(z) = p/p

We parameterize w(z) as follows:

w(z) =wy+w,(1-a), where a=(1+2)"1

The Dark Energy Survey (DES), to be undertaken on the Blanco
Telescope at Cerro Tololo InterAmerican Observatory (CTIO), will

T PreCam: Observations
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PreCam has completed multiple tilings
(overlapping observations) in the g,r, and |
filters of all but the westernmost portions of
the DES footprint (areas which were not
visible during the PreCam observing period).
Significant portions of SDSS Stripe 82
_ likewise have been observed multiple times
i in all five filters. Filter-specific coverage
maps and representative images of a region

Combined

w, =dw /da

repeatedly observe 5000 deg? of the southern sky, significantly B T TR S T IOf S;c:lr(ilpte' 82 tahre sh_own ianig. 4.t'

- - - W, n addition, the science observations
'mproving measurements of w, and wy (see Fig. 1). Fig. 1: DES Constraints on wo, Wa performed with PreCam have afforded the
PreCam: The Instrument » | ™ DES Collaboration with many opportunities

to test the hardware, software, and
observing strategies to be used in the
larger Survey. The on-sky experience of
PreCam led to a number of potential risks to
the DES being identified, resulting in
important improvements to various DECam
components in order to alleviate these risks.
A second season of PreCam to complete
the remaining tilings is currently being
planned, pending the awarding of additional
funding and telescope time.

A precursor survey to the DES was undertaken R -
with a specially-constructed instrument known | '
as PreCam. PreCam consists of two 2k x 4k
CCDs identical to those used in the DECam,
along with a pressure control system,
cryogenics, and other hardware functionally
similar to the DECam. PreCam also
incorporates scaled-down DECam filters,
readout electronics, and software
infrastructure for instrument control and
telemetry feedback. PreCam, shown in Figure 2

Fig. 4: Filter Coverage maps and a mosaic from Stripe 82
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filters, are shown in Fig. 5.

Calibration data include extinction standards and .Tab‘le 1: p}eCam Expeéted Observations Fig. 5: Filter Response Curves and SDSS-DES Color Terms

hightly photometric solutions which will
contribute to improving the DES global relative
calibrations from the 2% requirement to the 1%
goal. It will also contribute to Sloan Digital Sky
Survey (SDSS) to DES Transformations based on
repeated observations of Stripe 82, and it will
provide important new data on Southern
Hemisphere Y-band standard stars. Finally,
PreCam will provide a bright star catalog for
subsequent DES Image Quality tests as well as
science data for bright objects in the DES be applied to the data; once these are

footprint such as Milky Way red giants or local completed, we expect the final catalog of L e
supernovae. Fig. 3: PreCam Grid, DES Footprint, standard stars to possess at least the Fig. 6: A representative PreCam stellar field and statistical

and Southern Standard Star Fields required 2% photometric accuracy. measurements of PreCam photometric accuracy
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PreCam Preliminary Results:
Photometric Standards

PreCam stellar fields were observed in order
to determine magnitudes for known standard
stars, thereby determining the photometric
accuracy of PreCam (see Fig. 6). Preliminary
results show a filter-dependent photometric
accuracy between 2% and 5%. Several
additional image processing steps have yet to
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